Entrepreneurial ventures rely not only on founders, but also on "joiners" -startup employees who are attracted to entrepreneurship but do not want to be founders themselves. Drawing upon both individual and contextual-level perspectives of entrepreneurship, we examine how interests in being a founder or a joiner form prior to the first career transition. We find that individuals with founder and joiner interests share similar preferences for entrepreneurial job attributes such as autonomy and risk, but differ significantly in the nature and strength of these preferences. Contextual factors such as norms, role models, and opportunities exhibit very different relationships with founder and joiner interests. Most interestingly, we find that individuals' preferences partially condition the relationship between contextual factors and different entrepreneurial interests. In particular, individuals with strong preferences for entrepreneurial job attributes appear to form a founder interest irrespective of their entrepreneurial context, while those who lack these preferences do not form a founder interest even when exposed to entrepreneurial norms or role models. Joiner interests, on the other hand, appear more susceptible to contextual factors, and this relationship is most pronounced for individuals with preferences that predispose them to entrepreneurship. This study highlights joiners as a distinct type of entrepreneurial actor who differ from founders in fundamental ways, while also demonstrating the importance of considering both preferences and context jointly in the study of entrepreneurship.
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Introduction
Entrepreneurship has long been viewed as an important driver of economic growth and job creation.
Increasingly, entrepreneurship is also seen as an attractive employment option for highly skilled individuals (Neff 2012) , which is evidenced in part by the increasing rate of new venture formation by university graduates (Hsu et al. 2007) , the large share of the science and engineering workforce employed in small young firms (National Science Board 2012), and the increasing demand for entrepreneurship educational programs across university campuses. This interest in entrepreneurial employment is also reflected in a growing body of research on entry into entrepreneurship that emphasizes individual or contextual-level explanations of who becomes a founder (c.f. Hamilton 2000 , Gompers et al. 2005 , Lazear 2005 , Stuart and Ding 2006 , Sørensen 2007 , Elfenbein et al. 2010 ).
However, lost in the shadows are individuals who join founders as entrepreneurial employees, but who have little interest in becoming founders themselves. Like founders, these "joiners" may also be drawn toward an entrepreneurial work setting over other forms of employment, and thus may be entrepreneurial in ways that have long been assumed unique to founders. At the same time, individuals who want to join a startup as employees likely differ from those who want to found a startup in fundamental ways that set them apart as a distinct type of entrepreneurial actor. Such differences take on even greater importance when one considers that attracting and retaining motivated and highly skilled employees is a critical hurdle founders face in their efforts to build successful ventures (Baron et al. 1996 , Baron et al. 2001 , Hsu 2009 . And yet, our understanding of which individuals are attracted to working in startups and how they are similar to or different from those attracted to other career options is surprisingly limited.
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In this study, we build upon and extend two prevailing explanations in the entrepreneurship literature to consider how founder and joiner interests form prior to an individual's first career transition.
2 One explanation, grounded largely in economics, emphasizes that individuals sort into entrepreneurship based on their preferences for work attributes associated with startup employment, such a autonomy and a tolerance for risk (Kihlstrom and Laffont 1979, Busenitz and Barney 1997, 1 For a notable exception, Neff's (2012) recent book on venture labor examines individuals' motives to work in internet startup companies during the dot.com era of the late 1990s. In addition, Burton, Anderson and Aldrich (2009) distinguish founders from helpers and other non-founders. 2 Prior studies have found a significant relationship between ex ante interests and behavioral outcomes (Ajzen 1991 , Burke 1991 , including interests in being an entrepreneur and subsequent transitions to entrepreneurship (Elfenbein, et al. 2010) . For example, Elfenbein et al. (2010) illustrate with longitudinal data that approximately 80% of founders and 40% of startup employees expressed an interest in entrepreneurship several years prior to engaging in entrepreneurship, suggesting a strong link between ex ante interests and future transitions to entrepreneurship. Hamilton 2000 , Shane and Khurana 2003 , Lazear 2005 , Elfenbein, et al. 2010 . While underscoring the importance of individual heterogeneity, this perspective often overlooks the influence of individuals' context in shaping entrepreneurial actions. Sociological perspectives, on the other hand, abstract away from individual preferences to focus on the social and environmental contextual factors that shape individuals' attitudes toward the legitimacy and feasibility of engaging in entrepreneurship (Freeman 1986 , Halaby 2003 , Dobrev and Barnett 2005 , Stuart and Ding 2006 , Sørensen 2007 . Although this line of research increasingly accounts for the fact that individuals may choose to work in an entrepreneurial setting based on their preferences (Dobrev and Barnett 2005 , Sorensen 2007 , Azoulay et al. 2009 , to date the entrepreneurship literature has paid little attention to the possibility that preferences and contextual factors may interrelate in shaping entrepreneurial motives. More importantly, neither perspective has considered how preferences or context might relate -either independently or together -with the entrepreneurial motives of non-founders.
We seek to contribute to the entrepreneurship literature by integrating these perspectives to examine how preferences and context shape different types of entrepreneurial interests. In doing so, we contend that founder and startup employee roles share similar entrepreneurial job attributes relative to other employment roles, but they differ with respect to responsibilities, risks and rewards, work activities, and social position. Our basic premise is that an individual's interest in being a founder or a joiner -or neither -arises when their preferences for entrepreneurial work attributes and their attitudes toward the legitimacy and viability of a participating in entrepreneurship align with either the founder or the startup employee role. Moreover, we suggest that preferences and context together interrelate in unique ways to shape different entrepreneurial interests.
Our empirical analysis draws upon a novel survey of 4,168 science and engineering PhD candidates at 39 leading U.S. research universities who are approaching their first professional career transition. These data offer a number of advantages for the study of ex ante entrepreneurial interests.
First, science and engineering PhDs are highly skilled knowledge workers who frequently take on the role of founder or employee in technology startups, making them a particularly relevant population for our study. Second, by observing a representative sample of individuals prior to their first professional career choice, we are able to examine more clearly how interests in entrepreneurship initially form while abstracting away from factors that may facilitate or hinder actual transitions to entrepreneurship such as opportunity costs or access to financial and human capital. Accordingly, this study provides novel empirical insights into the latent supply of both founders and startup employees, 3 with important implications for entrepreneurship research as well as policy makers seeking to encourage entrepreneurial activity.
We first observe that nearly one-third of academically trained science and engineering PhDs view a career in entrepreneurship to be at least as attractive as more traditional careers in established firms and academia. 3 Moreover, individuals interested in joining a startup as an employee outnumber those interested in founding a startup by more than four to one. 4 These numbers illustrate a widespread interest in entrepreneurial employment and underscore the need to understand how different entrepreneurial interests form. We then compare the profiles of individuals with founder and joiner interests more systematically through a series of regression analyses with two key findings. First, we find that individuals with interests in joining a startup share similar preferences for "entrepreneurial" job attributes such as autonomy and risk as those with interests in being a founder, but they differ significantly in both the nature and strength of these preferences. At the same time, we also find that contextual factors such as norms, role models, and opportunities exhibit distinct relationships with founder and joiner interests, suggesting that contextual factors may shape entrepreneurial interests in different ways. Second, after accounting for potential sorting into different entrepreneurial contexts using inverse-probability of treatment weights, we find evidence that individuals' preferences condition the relationship between contextual factors and entrepreneurial interests. For example, individuals with strong preferences for entrepreneurial job attributes appear to form a founder interest irrespective of their entrepreneurial context, while those who lack these preferences do not form a founder interest even when exposed to entrepreneurial norms or role models. In contrast, joiner interests appear more susceptible to contextual factors, and this relationship is most pronounced for individuals with preferences that predispose them to entrepreneurship.
This study has implications for several streams of entrepreneurship research. First, we contribute to the literature on entrepreneurial activity by drawing attention to "joiners," a distinct type of entrepreneurial employee who are attracted to the startup work setting but have little desire to be founders themselves. Our results indicate that many of the individual-level factors widely believed to characterize founders also extend -albeit in different ways -to those interested in becoming a startup employee. Overall, our results highlight joiners as a distinct type of entrepreneurial actor who have been largely overlooked or confounded with founders in prior studies, thereby suggesting that join-3 Approximately 56% of respondents report working in a startup as an attractive career option. This is not exclusive of other possible career paths and individuals may have an interest in more than one career. By comparison, approximately 82% are interested in a career in academia and 68% are interested in a career in an established firm. 4 Approximately 11% of respondents expect to start their own company (i.e., express a founder interest), while another 46% are attracted to working in a startup but do not expect to start their own company (i.e., express a joiner interest).
ers deserve greater attention in their own right. Second, we provide novel evidence that preferences and context interrelate in unique ways to shape different entrepreneurial interests. Thus, rather than abstracting away from or controlling for one set of factors to focus on the other, this study provides a response to the growing chorus of scholars calling for entrepreneurship research to explore the interplay between micro and macro factors (Audia and Rider 2006, Sørensen 2007) . Third, by examining entrepreneurial interests prior to and separate from realized entrepreneurial entry, this study may inform longstanding debates regarding the extent to which individuals sort into entrepreneurial employment based on their preferences versus being socialized into entrepreneurship by their social and environmental context (Thornton 1999 , Gompers, et al. 2005 , Sørensen 2007 , Elfenbein, et al. 2010 ). Our consideration of ex ante interests also opens up interesting avenues for future research on the reasons that might prevent some from realizing their entrepreneurial ambitions or lead others to engage in entrepreneurial activity that was previously unintended.
This study also contributes to the growing literature on employee entrepreneurship and entrepreneurial human capital (Baron, et al. 1996 , Baron, et al. 2001 , Gompers, et al. 2005 , Elfenbein, et al. 2010 , Campbell et al. 2012 by highlighting the alignment between individuals' career interests and their employment roles. If, as we contend, joiners receive greater utility from working in an employment role that aligns with their career interests (Akerlof and Kranton 2000) , then they may be more motivated, exert greater effort, and be willing to work for lower wages relative to other startup employees who do not identify with their employment role (Turner 1978 , Akerlof and Kranton 2000 , Stern 2004 ). In contrast, startup employees who are primarily interested in becoming a founder may leave to start their own company in order to satisfy their founder ambitions (Dobrev and Barnett 2005 , Gompers, et al. 2005 , Elfenbein, et al. 2010 , with potentially negative consequences for their previous startup employer. 5 At the other extreme, startup employees with a disinterest in entrepreneurship may be less motivated, less willing to accept equity in lieu of pay, and more likely to leave to pursue other employment opportunities. Finally, this study provides novel insights that inform the more general supply of entrepreneurial human capital by suggesting that both preferences and context interrelate to shape individuals' interests in joining entrepreneurial ventures. By way of example, the impact of entrepreneurial regions such as Silicon Valley and Boston may not simply be in providing access to a larger supply of skilled talent (Saxenian 1994) , but also in fostering a more pervasive interest in entrepreneurship that increases the overall size of the entrepreneurial workforce.
Distinguishing between Different Entrepreneurial Interests: Founders and Joiners
In our consideration of different entrepreneurial interests, we first develop a simple characterization of founder and startup employee roles within entrepreneurial ventures. While founders are typically the creator, owner, and top decision maker of the company, startup employees include a wide range of non-founding workers who differ inherently from founders with respect to responsibilities, risks, rewards, work activities, and social status (Burton, et al. 2009 ). For example, like founders, startup employees often participate in the entrepreneurial process of commercializing opportunities through the creation of a new company, however employees often do not hold significant ownership stakes or executive positions within new ventures like founders (Ruef et al. 2003 , Carter et al. 2004 ). Although little attention has been directed toward understanding entrepreneurial employees, we contend that individuals differ in the reasons why they occupy a startup employee role. For example, some may work in a startup primarily as a means to learn about entrepreneurship as a stepping-stone toward satisfying their own founder ambitions (Gompers, et al. 2005 , Sorensen 2007 , Elfenbein, et al. 2010 , while others may work in a startup because they lack other employment opportunities.
Other still may actively seek out employment in startups over other forms of employment but have little desire to be founders themselves, even though they may be early employees who join founders in their efforts to launch a new company. In this study, we seek to understand why some individuals are drawn toward joining a startup as an employee while others are drawn toward starting a company as a founder. For simplicity, we term individuals attracted to being a startup employee as having a "joiner interest."
To distinguish between founder and joiner interests, we focus our attention on how career interests form prior to the first career transition. That is, we examine who wants to be a founder or a joiner, rather than who becomes a founder or a joiner. 6 Accordingly, we examine the factors that shape individuals' career interests that are the precursors to entrepreneurial transitions without confounding them with factors that may constrain or facilitate actual transitions such as opportunity costs, access to capital, personal debt, or other constraints to entrepreneurship. The central premise of this 6 paper is individuals will be interested in being a founder or a joiner -or neither -depending upon the extent to which they identify with the founder or startup employee role (Turner 1978 , Burke and Reitzes 1981 , Dobrev and Barnett 2005 . Our objective is to first develop deeper insights into how individuals' preferences for job attributes and exposure to contextual factors shape the extent to which individuals are interested in being a founder or a joiner. We then consider the interplay between preferences and context in shaping different entrepreneurial interests.
In considering the role of preferences and context in shaping entrepreneurial interests, we develop a conceptual framework that is applicable to a range of entrepreneurial settings. At the same time, the particular roles played by founders and joiners, as well as differences in the antecedents of founder and joiner interests, may vary depending on the setting. In this study, we situate our discussion within the setting of academic entrepreneurship to examine the entrepreneurial interests of science and engineering PhDs. Academic entrepreneurship in general, and the role of newly-minted PhDs in this process in particular, is of special interest for a number of reasons. First, universities are frequently a source of important technological inventions, and there is growing interest from both scholars and policy makers in the contributions of university-based technologies to innovation and economic growth (Etzkowitz 1998 , Zucker et al. 1998 , Owen-Smith and Powell 2001 , Thursby et al. 2001 , Shane 2004 . Academic entrepreneurship is an important vehicle by which such outcomes can be realized (Mowery et al. 2004 , Shane 2004 , and PhD-trained employees often play critical roles -as both founders and employees -in this process (Roberts 1991 , Shane 2004 , Boh et al. 2011 ). Second, academic entrepreneurship is seen as an increasingly attractive and legitimate career option for PhDs (Roach and Sauermann 2010) , making the understanding of founder and joiner interests relevant to the broader study of scientific careers and labor markets (Stephan 2012, Agarwal and Ohyama 2013) . Finally, graduate school is arguably the most formative period in the professional training of science and engineering PhDs (Stuart and Ding 2006) and observing PhDs during this period and prior to their first career transition provides a unique opportunity to examine nascent entrepreneurial interests at a point when they are most likely to form. Given our empirical setting of academic entrepreneurship, we contrast the roles of founder and startup employee with the more traditional PhD career roles of university professor and established firm researcher (cf. Stephan 2012).
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Individual Preferences and Different Entrepreneurial Interests
We first consider the large body of research that has focused on individual-level explanations of entrepreneurial activity. These studies, grounded largely in economics, are based on the premise that certain individuals are predisposed to enter entrepreneurship based on their innate preferences for specific job attributes such as autonomy and risk (Jovanovic 1979 , Kihlstrom and Laffont 1979 , Hamilton 2000 , Halaby 2003 , Elfenbein, et al. 2010 , ability (Zenger 1994 , Elfenbein, et al. 2010 , or prior entrepreneurial experience (Shane and Khurana 2003 , Gompers, et al. 2005 , Elfenbein, et al. 2010 . While this line of research has focused largely on explaining who becomes a founder, little attention has been directed toward examining whether these preferences may also relate with interests in joining a startup as an employee rather than as a founder. Extending this preference sorting logic to consider different entrepreneurial interests, we suggest that individuals with founder and joiner interests share similar preferences for an entrepreneurial work setting, but they differ in important ways with respect to the nature and strength of these preferences.
First, while most new ventures provide both founders and employees with a certain degree of autonomy, as the creator, owner, and primary decision maker of the company, founders can expect to exert a higher degree of control over the company and their own work activities. At the same time, since small young firms tend to be less bureaucratic than large established firms (Freeman 1986 , Thornton 1999 , Sørensen 2007 , startup employees are likely afforded greater discretion over their work activities relative to workers in established firms. Consequently, individuals with a strong preference for autonomy are more likely be drawn toward being a founder in order to exercise greater control over building a business and commercializing their own ideas (Roberts and Wainer 1971 , Boswell 1973 , Shane 2004 , while those with more moderate preferences for autonomy are more likely to be interested in joining a startup as an employee (Neff 2012) .
Second, individuals with founder and joiner interests may also differ with respect to their attitudes toward the risks and rewards associated with participating in entrepreneurship. Prior research has stressed that founders incur considerable risk with respect to financial investments, career opportunities, and status in starting their own company, suggesting that founders are more risk tolerant than employees (Kihlstrom and Laffont 1979 , Sarasvathy et al. 1998 , Hall and Woodward 2010 .
Although startup employees face fewer risks than founders, given that many new ventures fail, startup employment often entails greater risk than employment in established firms (Neff 2012) .
Thus, while individuals with moderate preferences for risk are more likely to tolerate the perils in-8 herent in startup employment, they may find the risks associated with owning their own company too great and consequently are less likely be interested in being a founder. Individuals with a strong tolerance for risk, however, are more likely to be interested in being a founder.
The potential financial rewards associated with entrepreneurship may also attract individuals with a preference for wealth. For example, founders can expect to obtain greater financial returns in exchange for their investments in money and effort relative to startup employees, thereby attracting those with strong preferences for wealth toward being a founder. Similarly, although the initial salary for startup employees may be lower than for their established firm counterparts (Elfenbein, et al. 2010) , individuals with more moderate preferences for wealth are likely to be interested in startup employment because they expect to realize greater compensation through stock options and rapid promotion than they would by working in an established firm. On the other hand, some have argued that many individuals participate in entrepreneurship primarily for non-financial reasons (Hamilton 2000, Xu and , and thus a priori it is unclear whether a preference for wealth will be related with founder and joiner interests.
Finally, founders and joiners might also be distinguished by their preferences for different work activities. Since founders and startup employees engage primarily in a wide range of commercialization activities (Elfenbein, et al. 2010) , individuals with a strong preference for putting new ideas into practical use may be particularly interested in an entrepreneurial work setting. Similarly, since startups offer employees with greater opportunities to participate in the process of converting new ideas into practical use relative to employment in established firms (Baron, et al. 1996) , individuals with a preference for commercialization work activities are likely to be interested in being a joiner.
While a preference to engage in commercialization may be shared by founders and joiners alike, their preferences for different types of work activities may be quite different. Considering again the roles that founders and joiners will occupy in new ventures, founders are typically responsible for a wider range of managerial activities such as formulating firm strategies and hiring key personnel (Lazear 2005, Åstebro and , while joiners often focus on more specific functional activities such as research and development, business development, or marketing and sales. Thus, preferences for managerial versus specific functional activities will likely further distinguish between individuals interested in being a founder or a joiner.
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Contextual Factors and Different Entrepreneurial Interests
An alternative explanation for entrepreneurial activity can be found in sociology, which proposes that factors associated with individuals' social and environmental context such as organizational characteristics (Freeman 1986 , Dobrev and Barnett 2005 , Audia and Rider 2006 , Sørensen 2007 , peers (Stuart and Ding 2006 , Azoulay, et al. 2009 , Nanda and Sørensen 2010 , and opportunities (Bhide 2000 , Shane 2001 ) influence their attitudes toward the legitimacy and feasibility of entry into entrepreneurship. Contextual factors are particularly relevant for academically-trained PhDs since the institution of science has historically eschewed participation in commercial activities in favor of careers in academia (Merton 1973 , Etzkowitz 1998 , Owen-Smith and Powell 2001 , Stuart and Ding 2006 . However, like preference-based perspectives, contextual accounts have focused primarily on explaining individuals' propensity to become a founder, and little consideration has been given to how the same contextual factors might shape different entrepreneurial interests. 7 However, drawing upon the premise that career interests are socially constructed (Goffman 1959 , Merton 1968 , Turner 1978 , Burke and Reitzes 1981 , we conjecture that contextual factors also influence individuals' interest in becoming a startup employee by shaping their attitudes toward participating in entrepreneurship, albeit in ways different from interests in being a founder. Moreover, founders occupy a socially defined position of status and authority within the company (Roberts 1991 , Baron, et al. 1996 , Burton, et al. 2009 ) that is likely viewed as a greater departure from traditional career roles (Dobrev and Barnett 2005, Ding and Choi 2011) relative to being a startup employee. As a consequence, a founder interest may require stronger contextual factors to form relative to a joiner interest. We focus here on three contextual factors that have received extensive attention in the entrepreneurship literature: norms, role models, and opportunities. 8 We first consider norms and role models as two social contextual factors that may shape different entrepreneurial interests. Norms have long been considered an important influence on individuals' attitudes toward the acceptability of certain professional activities, particularly within academia (Merton 1968 , Merton 1973 , Etzkowitz 1998 , Stuart and Ding 2006 . Norms can encourage participation in entrepreneurship by conveying the acceptability of working in a startup, as well as by transmitting information about the nature of different entrepreneurial roles. However, given their group-based nature, the influence of norms tends to be more diffuse and weaker relative to other 7 See Dobrev & Barnett (2005) and Ding & Choi (2011) for two related exceptions. 8 Although our discussion focused on three contextual factors that are particularly salient in the prior literature, in our empirical analysis we control for additional contextual factors that may also be relevant, including parent self-employment (Dunn and Holtz-Eakin 2000 , Halaby 2003 , Sørensen 2007 , organizational characteristics specific to a given university (e.g., more entrepreneurial universities such as MIT), and differences across fields of science and engineering.
contextual factors such as peers and role models (Stuart and Ding 2006) . Given that being a startup employee is less of a departure from traditional employment roles relative to being a founder, norms may act primarily to increase individuals' interests in joining a startup as an employee, but norms may not be strong enough to shape their interest in starting a company as a founder.
Relative to group-based norms, direct personal relations such as peers and mentors who have been founders themselves may have a stronger influence on individuals' attitudes toward entrepreneurship Ding 2006, Azoulay, et al. 2009 ). These individuals may act as role models who both legitimize and demonstrate the feasibility of being a founder (Kenny and Goe 2004 , Stuart and Ding 2006 , Nanda and Sørensen 2010 . This may be especially true for PhD advisors who have started a company, who, given their prominent social status, may have a particularly strong influence on shaping the attitudes of their students Ding 2006, Azoulay, et al. 2009 ). Founder role models may also influence a joiner interest by legitimizing and conveying information about careers in entrepreneurship more generally (Nanda and Sørensen 2010) , transmitting entrepreneurial experience and skills (Gompers, et al. 2005 , Elfenbein, et al. 2010 , Nanda and Sørensen 2010 , or providing opportunities to work in their own companies. Thus, PhD advisors who have started a company are more likely to shape individuals' interest in being a founder, although they may also shape interests in being a joiner as well.
Finally, founding a new venture requires the discovery of an entrepreneurial opportunity such as a new business idea or a value creating technology. While the sociology literature has largely examined how organizational contexts either constrain or provide access to entrepreneurial opportunities (Freeman 1986, Audia and Rider 2006) , we consider how (perceived) entrepreneurial opportunities themselves may shape individuals' interests in being a founder or joiner. Since opportunities provide a concrete and actionable basis for founding a company (Roberts 1991 , Bhide 2000 , Shane 2000 , they increase the feasibility of becoming a founder and thus should have a strong influence in shaping a founder interest. At the same time, an opportunity is not required for joining a startup as an employee, and thus opportunities should have little influence in shaping a joiner interest. Thus, individuals who possess an opportunity are likely to express an interest in being a founder, but it is not apparent a priori that they would have an interest in being a joiner.
The Interplay between Preferences and Context
As highlighted in our conceptual discussion thus far, prior entrepreneurship research has largely examined preferences and context in isolation or, increasingly, as alternative explanations of entrepre-neurial activity (Stuart and Ding 2006 , Sørensen 2007 , Azoulay, et al. 2009 , Elfenbein, et al. 2010 . In doing so, each set of theories has implicitly assumed that micro and macro level factors have independent effects. In contrast, we suggest that both sets of factors may interrelate to shape entrepreneurial interests.
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Continuing our discussion regarding the role of preferences in shaping founder and joiner interests, implicit in this perspectives is the notion that individuals with a specific configuration of preferences for entrepreneurial job attributes are intuitively aware of entrepreneurship as a possible career to satisfy their preferences. While this may indeed be true for some individuals, others may not be aware of entrepreneurship as a feasible career path even if they have the "right" configuration of preferences. For example, many of our interview subjects stated that they had longstanding preferences for job attributes that align with entrepreneurship such as "being able to make my own decisions," "working on exciting, new technologies," and "creating new technologies that can solve real problems." And yet few had considered entrepreneurship as a possible career path when they began their PhD studies. However, such careers became more salient to these individuals as they interacted with entrepreneurs or after their research resulted in a commercializable invention. 10 Thus, preferences for entrepreneurial job attributes may predispose individuals toward entrepreneurial roles, but absent exposure to a contextual influence that raises their awareness of different entrepreneurial roles their entrepreneurial interests may remain latent.
Contextual theories, on the other hand, typically assume that individuals exposed to the same contextual factor will be influenced in a similar way (Freeman 1986, Audia and Rider 2006) . We suggest, however, that individuals may respond differently to the same contextual factor depending upon their preferences. To demonstrate, we interviewed two materials science PhD candidates at the California Institute of Technology who shared the same PhD advisor, who is a prominent scientist and an entrepreneur. Contrary to the assumption of equal treatment, one student showed little interest in entrepreneurship and instead intended to pursue a career in academia, while the other expressed a desire to found a technology-based company in the future even though he currently did not have an opportunity to do so. Upon further probing, the first student expressed a preference for pursuing fundamental research, and further stated that his advisor's entrepreneurial activities had 9 While the entrepreneurship literature has treated preferences and context as largely independent, research in social psychology has examined the influence of context on individual personality (Mischel 2004) , but not within the domain of entrepreneurship. 10 For example, as stated by one interview subject at Stanford when asked about his career plans when he started his PhD, "I had no idea [what career I would pursue], I just knew that in the long run I wanted to have a career where I can make my own decisions and be my own boss, and I really like science and engineering, so a PhD would probably make sense for me." Although he also stated that he did not consider entrepreneurship at the time he started his PhD, he went on to start a company based on his dissertation research.
little influence on his own entrepreneurial interest given his already strong interest in academia. In contrast, the second student stated that he had always been drawn toward commercializing new technologies and that his advisor's startup activities had influenced his interests in being a founder.
In another example, an interviewee had made a major discovery as part of his research at MIT that became the basis for a startup. However, he chose to forego being a co-founder and instead took a faculty position at Stanford. When asked why he did not become a founder, he stated that he wanted to pursue fundamental research that could lead to solutions to real-world problems, but he did not want to participate in the commercialization process himself. As these examples illustrate, individuals' preferences for different kinds of work activities and job attributes may condition their susceptibility to the influence of contextual factors. Thus, even if exposed to strong contextual factors such as founder roles models and the discovery of an entrepreneurial opportunity, individuals may not become interested in entrepreneurial roles that are inconsistent with their own individual-level preferences.
Generalizing this discussion, we argue that individual preferences and contextual factors may both play an important role in shaping founder and joiner interests. Moreover, considering their interplay by examining different combinations of preference and contextual conditions may be a particularly useful approach to understand how career interests form. While individuals' preferences for entrepreneurial job attributes and work activities may be the basis for a "latent" entrepreneurial interest, contextual factors may be necessary to make such an interest salient by raising the legitimacy and feasibility of participating in entrepreneurship. Interestingly, this perspective suggests that contextual factors may be more important for some individuals than others. In particular, if individuals have preferences for job attributes that are inconsistent with entrepreneurship, then even strong contextual factors encouraging entrepreneurship may have little influence in shaping their entrepreneurial interests. On the other hand, individuals with very strong preferences for entrepreneurial job attributes may naturally be more aware of entrepreneurship as a feasible way to satisfy these preferences, and contextual factors may have little further influence in shaping their already strong founder interests (Turner 1978 , Burke 2006 ). Thus, it may be those individuals with moderate preferences that align with a particular career who are most susceptible to contextual influence relative to those with either very strong or weak preferences.
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3 Data, Variables & Method
Data
The data for this study are drawn from a survey of science and engineering PhD students at U.S.
research universities that was administered by the authors in spring 2010. We used the National Science Foundation's report on earned doctorates (2008) to identify Tier 1 U.S. research universities with large doctoral programs in science and engineering. We then selected a subset of institutions based primarily on program size while ensuring variation with respect to private/public status and geographic location. We collected roughly 30,000 email addresses from department websites and invited individuals to participate in the online survey using a four-contact strategy (one invitation, three reminders). For departments that did not list students' email addresses, we contacted department administrators to request that they forward a survey link to their graduate students. Overall, 88% of our responses were obtained directly from respondents and 12% were obtained through administrators. The initial contact for all respondents occurred over a two-week period in February 2010 and all responses were collected within an eight-week window. 11 Adjusting for 6.3% undeliverable emails, the direct survey approach achieved a response rate of 30%.
In this study, we restrict our sample to PhD candidates in the advanced stages of their respective programs (i.e., those who had successfully completed qualifying exams or equivalent milestones).
These individuals are closest to making their initial career decisions and have been in their program long enough to be influenced by contextual factors. In addition, we further restrict the sample to individuals who have an interest in research careers in either a startup, an established firm, or in academia, and exclude those with an interest in non-research careers such as consulting or law. Given this, our sample is relatively homogenous with respect to education, work experience, and age, allowing for a sharper focus on our featured variables. By using data from PhD candidates, we complement a nascent body of work that looks beyond faculty founders to examine the entrepreneurial activities of PhDs and recent graduates (Hsu, et al. 2007 , Boh, et al. 2011 , Åstebro et al. 2012 . Finally, while there is a widespread belief that attitudes in academia are increasingly open to commercial activity (Etzkowitz 1998 , Owen-Smith and Powell 2001 , Stuart and Ding 2006 , much of our understanding of academic entrepreneurship is based on data from more than two decades ago. Our data provide unique and recent insights into the entrepreneurial interests of the latest generation of science and engineering PhDs. The sample used in this study consists of 4,282 PhD candidates at 39 research universities across the life sciences (49% of sample), physical sciences (27%), and engineer-11 To assess potential nonresponse bias, we compared responses of early and late respondents but found no significant differences.
14 ing & applied sciences (24%). Table 1 presents the main variables, their measures, and summary statistics.
Dependent Variable
The objective of our empirical analysis is to compare individuals who are interested in being a founder or a joiner with those who are not interested in careers in entrepreneurship. Accordingly, our primary dependent variable measures entrepreneurial interest in an absolute sense rather than relative to other career options. We recognize, however, that individuals may be interested in multiple careers, and thus we also construct an alternative measure that reflects individuals' relative career interests to examine the sensitivity of our results to different categorizations of founder and joiner interests. Our approach is to first categorize individuals by whether or not they are interested in a career in entrepreneurship, and then to distinguish between those who have an interest in being a founder versus a joiner.
To construct our measure of entrepreneurial interests, we utilize two separate survey questions that were part of a general set of questions regarding future employment after graduation. In the first question, we asked respondents "Putting job availability aside, how attractive do you personally find each of the following careers?" The careers included working in a startup, in an established firm, and in academia. Respondents rated each career on a 5-point scale that ranged from "extremely unattractive" to "extremely attractive." To distinguish between founder and joiner interests, we utilized a second question that asked respondents "How likely are you to start your own company?" rated on a 5-point scale that ranged from "definitely will not" to "definitely will." We code respondents who indicated that they "likely will" or "definitely will" start their own company (4 or 5 on the scale) as expressing a founder interest. 12 We then code respondents who reported that working in a startup is "attractive" or "extremely attractive" (4 or 5 on the scale), but who think it is unlikely that they will start their own company, as expressing a joiner interest. Given that our study focuses on the entrepreneurial interests of science and engineering PhDs, we further categorize the remaining respondents who are not interested in entrepreneurship by whether they are more interested in a career in academia (31%) or in an established firm (11%). 16 Note again that our featured measure of entrepreneurial interests as defined in this study does not mean that respondents dislike other career options, nor that entrepreneurship is their most desired career. Instead, our featured measure reflects the attractiveness of a career in a startup in an absolute sense, consistent with our research question.
To supplement our featured measure, we also construct a second measure that reflects entrepreneurial interests relative to other career interests. To do this, we code individuals who report that working in an established firm is more attractive than working in a startup as having a career interest in an established firm, and likewise recode those who report working in academia as more attractive as having a career interest in academia. 17 Since many respondents do find these other careers very attractive, this alternative relative measure leads to a lower share of respondents who are categorized as having an entrepreneurial interest. In particular, approximately 8% of respondents are categorized as most interested in being a founder, 29% most interested in being a joiner, 18% most interesting in working in an established firm, and 45% most interested in working in academia. Nevertheless, even when considering that individuals find multiple careers attractive, we observe that 36% of respondents report entrepreneurship as being at least as attractive as careers in either established firms or in academia.
Independent Variables
Preferences -Building on the approach employed by the National Science Foundation's Survey of Earned Doctorates (2008), we measure respondents' preferences for autonomy and wealth by asking them to rate the importance of these job attributes on a 5-point scale from "not at all important" to "extremely important." To measure risk tolerance, we employ an approach widely used in the decision making literature by asking respondents: "Imagine you have the choice between winning $1,000 for sure or winning $2,000 with a 50% chance. Please indicate which option you prefer." Respondents were provided with a 10-point scale that ranged from "strongly prefer a 100% chance to win $1,000"
to "strongly prefer a 50% chance to win $2,000." Higher values of this response scale reflect a greater willingness to choose a riskier outcome with higher potential payoff, which we interpret as a greater tolerance to risk. Next, we measure individuals' preferences for different work activities on a 5-point scale that ranged from "extremely uninteresting" to "extremely interesting". The set of activities included "commercializing research results into products and services" (commercialization activities), "management or administration" (managerial activities), "research that contributes fundamental insights or theories (basic research)" (basic research activities) and "research that creates knowledge to solve practical problems (applied research)" (applied research activities).
Context -To measure departmental norms regarding different careers, we asked respondents to indicate the degree to which PhDs in their research group are encouraged or discouraged to pursue careers in academia and in startups, respectively. The scale for these items ranged from 1 (strongly discouraged) to 5 (strongly encouraged). It should be noted that this measure reflects individuals' perceptions of norms rather than "objective" consensus-based norms. Although we believe that individuals' perceptions of norms should be the most direct predictor of interests, a potential limitation is that individuals with a stronger pre-existing interest in entrepreneurship may perceive norms as being more entrepreneurial than they are. The preference measures included in the regressions should account for some of this effect, and we further address this concern in the empirical analysis.
To measure the presence of a founder role model, we asked respondents if, to the best of their knowledge, their faculty advisor had founded a company in the past three years. The response scale was "yes," "no," or "don't know." We coded the variable founder role model as 1 if a respondent answered "yes" and 0 otherwise. 18 While some respondents may report "no" or "don't know" even though their advisor has in fact been a founder, we expect that only known advisor behaviors will have an influence on entrepreneurial interests (Greenberg 2009 ). 18 Respondents who did not have a PhD advisor at the time of the survey were coded as 0 (n=14, or 0.33% of the sample).
Regarding entrepreneurial opportunities, prior research has shown that many technology entrepreneurs start companies based on opportunities closely related to their domain of expertise (Roberts 1991 , Elfenbein, et al. 2010 ). In addition, recent research (Gambardella et al. 2012 ) demonstrates that inventors' perceptions of the value of their inventions are significantly associated with their decisions to start a new venture. Thus, science and engineering PhDs' assessments of the commercial value of their own research should be a suitable proxy for opportunities. We measure opportunity by asking respondents to assess the potential commercial value of their research on a 5-point scale, ranging from "not valuable" to "extremely valuable." While this measure may be a reasonable proxy for entrepreneurial opportunities emanating from a respondent's own research, it does not necessarily reflect opportunities resulting from other research or non-research projects. In addition, individuals' ability to start a company based on their research may be limited if their research was sponsored by a firm that may have pre-negotiated rights to any resulting inventions.
Thus, we control for whether a respondent's research is industry funded.
Control Variables
We include several additional variables to control for possible sources of heterogeneity that might be correlated with our featured preference and context measures. First, two individual characteristics that are frequently associated with entrepreneurship are ability (Hamilton 2000 , Elfenbein, et al. 2010 , Campbell, et al. 2012 ) and overconfidence (Camerer and Lovallo 1999 , Hayward et al. 2006 , Lowe and Ziedonis 2006 . To proxy for ability and overconfidence, we begin with a question that asked "How would you rate your research ability relative to your peers in your specific field of study?", reported on a scale ranging from "least skilled" (0) to "most skilled" (10).
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We contend that this measure reflects both respondents' objective ability as well as their overconfidence in their ability. To disentangle these two components, we first regress self-assessed ability onto correlates of objective (research) ability including research awards, publications, PhD advisor's ability, and National Research Council (2010) department ranking. We use the predicted values from this regression as a proxy for objective ability. We then use the residual, which reflects the unexplained variance in self-assessed ability, as our proxy for overconfidence. Another individual trait that has been associated with entrepreneurship is persistence (Bird 1988 , Cardon et al. 2009 ), which we measure by asking respondents how well the following statement describes them: "When I fail in something, I am determined to continue trying until I succeed." Responses were recorded on a 5-point scale ranging from "Not at all like me" to "Just like me."
A potential econometric concern is that individuals with a longstanding interest in entrepreneurship may sort into departments that are more entrepreneurial, match with advisors who have founded a company, overstate the commercial value of their research, thereby leading to potentially biased estimates of the relationship between contextual factors and entrepreneurial interests. We attempt to address this concern by including as controls a number of variables that are associated with individuals' potential sorting into entrepreneurial contexts. First, we control for prior startup work experience (Shane and Khurana 2003 , Gompers, et al. 2005 , Sørensen 2007 , Elfenbein, et al. 2010 ) using a question that asked respondents whether they had ever been employed in a startup (yes or no). Second, parents' self-employment has also been shown to be a strong predictor of entrepreneurial activity (Dunn and Holtz-Eakin 2000 , Halaby 2003 , Sørensen 2007 . We include a binary variable that equals 1 if at least one parent is self-employed (parent self-employed), as well as a second variable that equals 1 if at least one parent is working in academia (parent university-employed). In addition, since career interests may be shaped by perceived labor market conditions, we control for respondents' perceptions of job availability in academia, established firms, and startups, respectively. Consistent with prior studies (Stuart and Ding 2006) , we include the number of patent applications as an alternative opportunity measure. Finally, we control for respondent demographics including gender, age, marital status, number of children, nationality, and fixed effects for university and field of science or engineering.
The Use of Survey Data
There are a number of general concerns when using survey data that we specifically addressed in the construction of the survey instrument. First, when dependent and independent variables are drawn from the same source (i.e., a survey), the correlations between variables may be inflated due to common methods bias and priming effects (Podsakoff et al. 2003) . To reduce spurious correlations among key variables, we separated questions in the survey and used different response scales. In addition, the survey included questions pertaining to the more general PhD experience and a range of academic and non-academic career paths such that respondents were not primed to consider any one particular career path (e.g., entrepreneurship) over another. Our empirical analysis shows that the featured independent variables exhibit distinct relationships with different types of career interests, suggesting that the observed relationships are not merely artifacts of a common survey meth-
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odology. Finally, a number of our control variables are measured using similar rating scales as our featured variables, and including these variables should account for individual-specific bias in responding to common measurement scales (i.e., an individual's tendency to report high or low ratings).
Another concern with self-reported measures is that respondents may overstate preferences that seem socially desirable. While this source of measurement error is of greatest concern in descriptive analyses, it will affect regression analyses only to the extent that it corresponds to unobservable respondent characteristics that are correlated with other independent variables. We suggest that our rich set of control variables will account for much of the unobserved individual heterogeneity encountered in prior studies, thereby mitigating potential sources of bias in our featured measures.
Similarly, while respondents may interpret survey questions in different ways, such differences are an appreciable concern to the extent that they are systematically related to independent variables in unobserved ways. Our pre-tests indicated that respondents differed little in their interpretation of the key questions and the extensive set of control variables should capture existing systematic individuallevel heterogeneity. Thus, any remaining differences in the interpretation of survey questions is likely noise and should not affect our ability to detect systematic relationships in a large sample of respondents.
Notwithstanding any remaining concerns regarding the use of survey data, our data provide critical advantages for the purposes of this study. In particular, while many studies rely upon secondary data such as tax records, business plans, research disclosures, or patents to identify entrepreneurs ex post, our data provide more direct measures of ex ante entrepreneurial and non-entrepreneurial interests for a large representative sample. Moreover, the detailed individual-level measures provided by the survey allow us to include variables that are typically measured using aggregate proxies or remain unobserved, such as individuals' preferences for pecuniary and nonpecuniary job attributes, social influences, or perceived opportunities. Given this, these data enable us to perform a more precise and nuanced analysis than more commonly used data sources, as well as allowing us to consider individual and contextual factors simultaneously. Finally, the data include a range of detailed controls, thereby reducing possible sources of unobserved heterogeneity more common in prior studies.
Analysis
We first examine how preferences and context relate with founder and joiner interests independently.
We then examine their interplay while accounting for potential preference-based sorting into entre-20 preneurial contexts. We conclude with robustness tests and ancillary analyses to explore for alternative explanations. Given the limitations inherent in cross-sectional survey data, we are careful to interpret our results as correlational rather than causal.
Comparing Individuals with Founder and Joiner Interests
To examine for similarities and differences between individuals with founder and joiner interests, we perform a series of multinomial logistic regressions that contrast individuals with an interest in being a founder, a joiner, or an academic, to the reference group of those with an interest in working in established firms. 20 We chose established firms as the reference group to provide greater comparability between our results and prior studies, which often compare founders to individuals employed in (typically) large established firms (cf. Busenitz and Barney 1997) . Table 2 reports the results for preferences and context variables separately in Models 1 and 2, and the full specification in Model 3 that is the focus of our discussion. Model 4 replicates the featured results using an alternative measure that reflects entrepreneurial interests relative to other career interests. Standard errors are clustered on universities to account for potential correlation across individuals due to their shared university and geographic region.
Focusing first on preferences, we observe that individuals with stronger preferences for autonomy and risk are more likely to express an interest in being a founder (Column 3a) or a joiner (Column 3b) relative to a career in an established firm (the reference category). Despite these similarities, the effect sizes differ markedly between founder and joiner interests. For example, a one standard deviation increase in the preference for autonomy increases the odds of expressing a founder interest (over an established firm interest) by 69%, while the same change increases the odds of expressing a joiner interest by 26%. We tested these differences formally and find that coefficient estimates for autonomy (χ 2 = 20.1) and risk tolerance (χ 2 = 8.0) are significantly different between founder and joiner interests. 21 Interestingly, preferences for wealth do not distinguish those with founder and joiner interests from those interested in working in an established firm. Although individuals interested in careers in established firms have a higher preference for wealth than those interested in academia (Column 3c), this result suggests that those with founder or joiner interests may be drawn to 20 Although we believe that respondents view each of these careers as distinct alternatives, we also performed alternative-specific conditional logistic regression that relaxes the assumption of the independence of irrelevant alternatives (IIA) with substantively identical results. 21 We further tested for significant differences between founder and joiner interests using logistic regression that restricted the sample to only those individuals with an entrepreneurial interest with the same results.
startups by their preferences for this particular work setting rather than by a desire for wealth (Hamilton 2000) .
With respect to preferences for work activities, we find that individuals with a greater preference for commercializing research results are more likely to express a founder or a joiner interest, and this relationship is large: a one standard deviation change increases the odds of expressing a founder interest by 133% and the odds of expressing a joiner interest by 32%. Moreover, the difference between founder and joiner interests is significant (χ 2 = 26.3). Individuals with a preference for managerial activities are also more likely to express a founder or a joiner interest, although difference is again stronger for those with a founder interest (χ 2 = 17.2). We also find that individuals with a preference for conducting basic research are more likely to express a joiner interest, but not a founder interest, relative to an interest in an established firm. This might suggest that science and engineering PhDs view startups as a "hybrid" employment setting that offers greater opportunities to engage in both scientific and commercialization activities relative to an R&D position in an established firm.
Turning our attention to contextual factors, we observe that the coefficient estimates for founder and joiner interests are quite different. While norms that encourage entrepreneurship have no relationship with a founder interest, they exhibit a significant positive association with a joiner interest.
Conversely, having a PhD advisor who has founded a company is significantly associated with a founder interest but not with a joiner interest. Although one might be concerned that entrepreneurial department norms and entrepreneurial advisors go hand-in-hand, this pattern remains even when we enter the norms and role model variables separately. Furthermore, these findings do not appear to be the result of individuals' exposure to different contextual factors that shape the interests of some to be a founder and others to be a joiner, but rather that individuals respond differently to the same contextual factors. For example, while fewer than 11% of our respondents have an advisor who has started a company, we observe that the vast majority of these individuals (78.2%) do not express a founder interest, indicating that exposure to founder role models alone does not appear to be sufficient to shape a founder interest. We also note that while norms encouraging careers in academia are significantly associated with an interest in academia as expected (Column 3c), they are not associated with a founder or joiner interest. This suggests that academic norms may not dampen PhDs' interest in entrepreneurship. We explore the conditions under which individuals might respond differently to the same contextual factors in the interplay analyses that follow.
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Finally, we find that individuals who perceive their research as having greater commercial value are more likely to express an interest in being a founder, but not a joiner, relative to working in an established firm. Despite the prior that opportunities will be a strong predictor of founder interests, the overall effect size is not large: a one standard deviation increase in commercial value increases the odds of having a founder interest by 31%. Although it may seem surprising that opportunities do not exhibit a stronger relationship with founder interests, as we discuss in greater detail in §4.3 below, this result likely reflects that a majority of individuals with founder interests do not believe that their current research has commercial value. Instead, their founder interests appear to arise irrespective of whether they currently have an opportunity or not.
To examine the sensitivity of our results to a more conservative measure of entrepreneurial interests, Model 4 reports results for a founder and joiner interests relative to other career interests.
Although this test categorizes some individuals with an absolute interest in entrepreneurship into either the established firm or academia categories, we observe that overall the results are consistent with the featured results in Model 3.
Although not featured in this analysis, results for certain control variables warrant mention. First, we note that (research) ability and overconfidence are not significantly associated with either a founder or a joiner interest. 22 However, both persistence and having a parent who is self-employed exhibit strong positive associations with a founder interest, but not a joiner interest. We also note that males are significantly more likely to have an interest in being a founder or a joiner, and this relationship is stronger for a founder interest. Although not reported in the table, we also find that marital status and number of children are not significantly associated with either a founder or a joiner interest, while nationality is. A more detailed consideration of these and other possible explanatory factors is left for future research.
In summary, our results indicate that individuals with founder and joiner interests share similar profiles when compared to those not interested in entrepreneurship. However, they also exhibit significant differences from each other with respect to both preferences and contextual factors. Taken together, these results suggest that individuals with founder and joiner interests are both "entrepreneurial" in a general sense, but they also highlight the need to better understand the mechanisms that may shape different entrepreneurial interests. We now seek to provide deeper insights into these mechanisms by exploring the interplay between preferences and context in explaining founder and joiner interests.
Examining the Interplay of Preferences and Context
In considering the interplay between preferences and context, we recognize that individuals with entrepreneurial preferences may "sort" into contexts that are more entrepreneurial. While our crosssectional data do not allow us to identify causal effects, we seek to more clearly focus on the possible influence of contextual factors by adjusting for potential sorting. To accomplish this, we employ inverse probability of treatment weights (IPTW), which is increasingly used to examine for treatment effects in nonrandom samples (Robins et al. 2000 , Hirano and Imbens 2002 , Imbens 2004 ). This involves a two-step procedure whereby we first estimate each respondent's probability of being in a given entrepreneurial context (i.e., a treatment condition) based on observable characteristics. These probabilities are then transformed into weights that are used in the second stage regression of entrepreneurial interests. 23 To illustrate, consider PhD candidates whose advisors have founded a company. IPTW will give less weight to those individuals who are more likely to match with an entrepreneurial advisor based on their observable characteristics, thereby accounting for potential sorting effects.
IPTW is based on the critical assumption that the determinants of sorting into a treatment condition are observed in the data and that confounding variables are not omitted. Our rich survey data enable us to include in the first-stage regressions a wide range of variables that likely determine sorting such as individual preferences, prior startup work experience, parent self-employment, gender, nationality, university, and field of study. Moreover, we utilize a survey measure of respondents' prePhD career interests in an attempt to account for potential sorting into entrepreneurial contexts.
This question asked: "Thinking back to when you began your PhD program in [year of matriculation], how certain were you at that time that you wanted to pursue a career in a [startup, established firm, or university, respectively] with an emphasis on research or development?" 24 Responses were scored on a 5-point scale ranging from "certain not to pursue" to "certain to pursue." Approximately 35% of respondents in our sample report a pre-PhD interest in a startup career (4 or 5 on the 5- 23 The weight for the average treatment effect is constructed as ( , ) =
, where t is the treatment condition and ( ) is the predicted probability (Robins, et al. 2000 , Hirano and Imbens 2002 , Imbens 2004 . 24 While retrospective questions can be useful if other measures are unavailable, respondents may not always accurately report past behaviors and interests. It has been suggested, for example, that respondents sometimes assume high degrees of stability, resulting in retrospective reports that are more similar to current behaviors and interests than is warranted (Schwarz 2007). point scale), and of these the majority express an interest in being a joiner (66%) rather than a founder (23%). We also note that of those expressing a founder interest 73% report a pre-PhD interest in entrepreneurship, suggesting that for many a founder interest may form at earlier stages of life. At the same time, roughly half (46%) of individuals who reported an interest in entrepreneurship at the time of the survey did not have one prior to starting their PhD, suggesting that their entrepreneurial interests may have formed during the PhD program. 25 However, given that these variables are measured contemporaneously with the founder and joiner interest variables, we cannot rule out the possibility that some respondents who became interested in entrepreneurship during the course of their PhD studies might overstate their pre-PhD interest in entrepreneurship. 26 For these individuals, however, the first stage regressions will estimate a higher probability of sorting into a given entrepreneurial context, resulting in lower weights in the second stage equation and more conservative coefficient estimates. Despite our effort to address potential sorting, we interpret our results as providing correlational -but not causal -evidence that is suggestive of how preferences and context interrelate in shaping founder and joiner interests.
To examine different preference-context conditions, we create three sets of categorical variables that reflect the intersection of individuals' preferences for entrepreneurial job attributes on the one hand, and each of the three entrepreneurial contextual factors on the other. 27 For example, for the "preference-norms" condition, we construct four binary variables that reflect whether or not individuals have preferences for entrepreneurial job attributes and whether or not they are in a research group that encourages careers in startups (i.e., preferences-norms; preferences-no norms; no preferences-norms; no preferences-no norms) . This coding scheme enables us to more carefully examine each preferencecontext condition, such as when norms are present and preferences are absent, which is not possible when using more conventional interaction terms (Goodman 2002) . In addition, this approach allows for a more intuitive interpretation of the resulting coefficient estimates compared to using interaction terms in nonlinear models (Ai and Norton 2003, Hoetker 2007) . 25 Approximately 12% of respondents reported a pre-PhD interest in entrepreneurship but not an interest in being a founder or a joiner at the time of the survey, suggesting that their entrepreneurial interest declined during their PhD studies. 26 Our empirical analysis is based on the premise that preferences for job attributes are innate or largely stable during graduate training (Halaby 2003) Although we cannot rule out the possibility that preferences may also be shaped by contextual factors, we compared mean responses for each preference variable across PhD cohorts in the broader sample (e.g., comparing first-year PhD students to fifth-year PhD candidates) and across contextual condition. Descriptively, preferences appear extremely stable over the course of the PhD program and there is no significant difference in changes between those who were exposed to entrepreneurial contexts and those who were not. Thus, we find evidence suggesting that preferences for job attributes featured in this study may indeed be stable during the course of the PhD. 27 See Goodman (2002) for a discussion of the use of intersection variables as opposed to interaction variables when testing categorical relationships between two variables.
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To obtain a measure of whether an individual has preferences for entrepreneurial job attributes or not, we summarize the broader set of preferences using principal components factor analysis to construct a one-dimensional variable that serves as a proxy for the strength of respondents' preferences. 28 Conceptually, this approach is appropriate given our earlier findings that individuals with founder and joiner interests share similar preferences for entrepreneurial job attributes, and that those with a founder interest have stronger preferences than the moderate preferences of those with a joiner interest. As expected, the predicted factor score is related with entrepreneurial interests such that those with a founder interest exhibit the highest score (0.66), followed by those with a joiner interest (0.23), and finally those disinterested in entrepreneurship but interested in a career in an established firm (0.13) or in academia (-0.62 28 We conducted a principal components analysis using preferences for autonomy, wealth, risk, commercialization activities, and managerial activities. Given that preferences for conducting basic and applied research should not, in theory, be strongly associated with entrepreneurship, we exclude them from the principal components analysis but retain them in the regression analyses as control variables. We used oblimin(0) oblique rotation to allow the factors to have a non-zero correlation and then retained the first factor, which had an eigenvalue of 2.075. The variables with the highest factor loadings are preferences for commercialization (0.73), management (0.72), and wealth (0.70). 29 Norms are coded as 1 when research groups "encourage" or "strongly encourage" careers in startups (4 or 5 on a 5-point scale), and 0 when such careers are "strongly discouraged," "discouraged," or "neither encouraged nor discouraged." Similarly, opportunities are coded as 1 when commercial value is "high" or "extremely high" (4 or 5 on a 5-point scale). Having a PhD advisor who has founded a company is already binary, and thus remains unchanged.
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The results of the IPTW multinomial logistic regressions with preference-context intersection variables are presented in Table 4 . 30 We first examine the interplay between preferences and entre- condition. We also find that those who lack preferences but are exposed to norms that encourage entrepreneurship (No preferences & Norms) are more likely to have a joiner interest. Interestingly, for this condition the odds of having a joiner interest over a founder interest is 99% greater, suggesting that norms may socialize individuals who lack preferences for entrepreneurial job attributes into entrepreneurship as an employee but not as a founder. When considered in light of our results in §4.1 that those with a founder interest have stronger preferences for entrepreneurial job attributes relative to those with a joiner interest, these results suggest that norms may have a greater influence on individuals with moderate preferences, but little to no influence on individuals with either very strong or very weak preferences for entrepreneurial job attributes.
Turning now to the interplay between preferences and founder role models in Model 2, we again find that individuals with preferences for entrepreneurial job attributes are significantly more likely to express a founder interest irrespective of whether they have an advisor who has been a founder 30 Appendix A shows the results of the first stage sorting estimations. While some of the preference measures are significant, there is little evidence of preference-based sorting, consistent with prior work suggesting that PhD students do not consider an entrepreneurial environment as a key factor when choosing PhD programs (Azoulay, et al. 2009 ). Significant predictors of sorting include a prePhD interest in entrepreneurship, prior startup work experience, persistence, and university and field fixed effects.
the odds of expressing a founder interest when both preferences and an entrepreneurial advisor are present is 293 % greater compared to 113% when only preferences are present, and this difference is highly significant (c 2 = 24.6). We find no significant interplay between preferences and founder role models for those with a joiner interest, although preferences alone are significantly associated with a joiner interest. This suggests that entrepreneurial advisors may act as positive founder role model who reinforces individuals' interest in being a founder, but they have little influence on shaping interests in joining a startup as an employee. Perhaps most interesting, we find that entrepreneurial advisors have no significant association with a founder interest in individuals who do not have preferences suggesting that the discovery of an opportunity has a stronger or qualitatively different influence on founder interests than do social contextual factors. Note that the discovery of an opportunity did not change these individuals' preferences for entrepreneurial job attributes (i.e., they are in the no preferences group). Rather, it appears that potential opportunities may shape founder interests even in individuals whose preferences are not well aligned with entrepreneurship. We observe the same pattern for joiner interests, although the magnitude of the coefficients is smaller.
To examine more closely the role of opportunities, we descriptively analyzed the joint distributions of career interests and perceived commercial value. Focusing first on those who believe that their research has commercial value, we find that only 20% express a founder interest while 50% express a joiner interest. Thus, not everyone who possesses an entrepreneurial opportunity wants to be a founder. This result raises the question of whether and how opportunities are commercialized, and by whom. Second, we find that of those who express a founder interest, only 39% believe that their research has commercial value, suggesting that the majority of PhDs interested in being a founder do not yet possess an opportunity, or at least not one emanating from their own research.
This observation is consistent with prior research on academic entrepreneurship. For example, in a survey of MIT graduates, Roberts (1991) found that many technology entrepreneurs were attracted to entrepreneurship long before they discovered an opportunity or founded their own companies.
Similarly, Shane (2004) found that many faculty who started companies reported a long-standing desire to be an entrepreneur. As one MIT professor stated: "I always wanted to start a company. It was always in the back of my mind." 31 Thus, it may be that for many who want to be a founder, their interest forms prior to the discovery of an opportunity. Table 5 reports a series of robustness checks to address potential econometric concerns regarding the use of cross-sectional survey data and to explore alternative explanations. First, our measure of entrepreneurial interests does not ask respondents to make tradeoffs between startups and other career options, which may result in respondents at the margin overstating the attractiveness of entrepreneurship. To focus on those individuals with the strongest (and weakest) interests in entrepreneurship, we exclude from the sample respondents who rated the attractiveness of working in a startup as 4 (attractive) or 3 (neither attractive nor unattractive). As seen in Model 1 the results are robust to this exclusion. In a further test, we restricted the sample to PhD candidates who will graduate within the coming year under the assumption that they are closest to making a career choice, and thus their career interests are more salient and perhaps more practical given existing labor market conditions. The results in Model 2 are largely consistent with those in Table 2 with two differences. First, entrepreneurial role models are no longer significantly associated with a founder interest and, second, risk tolerance and entrepreneurial opportunities are no longer associated with joiner interests. In a further robustness test, we include individuals' pre-PhD interest in entrepreneurship 31 While this begs that question of why individuals with entrepreneurial interests enter a PhD program in the first place, our interviews suggest that the preponderance of individuals chose to do a PhD out of an "interest in doing research" and a belief that earning a PhD will provide better job opportunities in the future. Moreover, a number of our interviewees with strong founder interests stated that they were pursuing a PhD because they believed it would provide them with critical training and credentials necessary to succeed in starting a company based on scientific research, such as in biotechnology, materials, and energy. Some also believed that their PhD research might provide a discovery that would be the basis for a startup, although they also acknowledged the uncertainty of such a possible outcome.
Robustness Tests and Ancillary Analyses
as a control to account for potential sorting at the time of entering the PhD. Despite the fact that pre-PhD interests likely over-control for preferences, we find in Model 3 that the results are nearly identical with those in Table 2 . Finally, it is conceivable that upon discovering an entrepreneurial opportunity, individuals may develop a stronger interest in commercialization or may increase their preferences for entrepreneurial job attributes. To account for this, Model 4 excludes individuals who report that their research has commercial value and we find that the estimates for the preference variables remain largely unchanged. Third,
We further complement our featured analysis by disaggregating our measure of entrepreneurial interests into the individual components of respondents' expectations of the likelihood of starting their own company and the attractiveness of careers in startups, as well as the attractiveness of careers in established firms and academia. Table 6 reports separate ordered logistic regression results for each of these four variables regressed onto the same set of preference, context, and control variables as in the featured analyses. First, Model 1 examines respondents' expectations of the likelihood that they will start their own company, and the results are largely consistent with founder interests as reported in Table 2 . However, while overconfidence had no effect in the previous analysis, we now find that overconfidence is associated with the likelihood of starting a company, which is consistent with conventional portrayals of founders (Camerer and Lovallo 1999 , Hayward, et al. 2006 , Lowe and Ziedonis 2006 . Models 2-4 use as dependent variables measures of the attractiveness of a career in a startup, an established firm, and academia, respectively, and the results are largely in line with those in the featured analysis. More importantly, these results show that preferences and contextual factors have different relationships with the attractiveness of different career paths. This is relevant for two reasons. First, the observed differences in coefficients in the regressions of the attractiveness of startups and established firms suggest that entrepreneurship is indeed seen by respondents as a distinct career path and not simply a form of "industry" employment. Second, these results show that the same independent variables relate in meaningfully different ways with different dependent variables, further mitigating concerns over common methods bias (see §3.5).
Conclusion
Entrepreneurship is increasingly seen as an engine of economic growth, and accordingly it has attracted significant attention from scholars, policy makers, and educators. While much of the research on entrepreneurship has focused on founders, new ventures also rely critically on individuals who join founders in their efforts to build successful companies. Moreover, while prior work has exam-ined characteristics of entrepreneurs after they transition to entrepreneurship, little is known regarding how interests in entrepreneurship initially form. Using a sample of 4,282 science and engineering PhD candidates nearing their initial career transition, we first provided descriptive insights into founder and joiner interests, finding that interests in joining entrepreneurial ventures are much more pervasive than interests in becoming a founder. We then performed a series of regression analyses to compare individuals with a founder or joiner interest to those not interested in entrepreneurship at all. Our results suggest that individuals with a joiner interest share many similarities with those interested in being a founder. However, we also observe significant differences with respect to preferences for autonomy, risk, and certain work activities, as well as in the role of entrepreneurial norms, founder role models, and entrepreneurial opportunities. Moreover, our analyses suggest that individual characteristics and contextual factors do not simply have independent influences on entrepreneurial interests, but that they interrelate in systematic and meaningful ways.
Our results should be considered in light of some important limitations. First, the cross-sectional survey data limit our ability to make causal inferences regarding the underlying mechanisms. As discussed below, however, our insights regarding differences and similarities between founders and joiners have important implications even when interpreted as correlational in nature. Relatedly, while the IPTW analysis allowed only initial and tentative insights into the potential role of treatment effects, these results point towards particularly promising areas for future longitudinal studies seeking to determine when and how sorting versus treatment effects explain observed relationships between individual preferences, contextual factors, and entrepreneurial behaviors. Disentangling sorting and treatment is particularly important from a policy perspective since each would suggest quite different levers for stimulating entrepreneurial activity. Finally, our sample consists of highly trained science and engineering PhD students and focuses on academic entrepreneurship. While our general discussion of the roles of founders and joiners is likely to apply to entrepreneurship more generally, our particular findings regarding the roles of preferences and context in shaping founder and joiner interests may not generalize. However, given the increasing interest in academic entrepreneurship among scholars and policy makers, the particularly large potential of technology-based startups in creating economic growth, and the growing interest in science and engineering PhD careers, we believe that our empirical setting is highly relevant and provides important insights.
Our results have a number of implications for the literature regarding entrepreneurial transitions, founding teams, and human capital. First, we provide evidence that not all individuals interested in entrepreneurship want to be founders, and joiners working in entrepreneurial ventures are likely to 31 exhibit their own unique entrepreneurial profiles. Thus, rather than considering all early startup members as "entrepreneurs" (c.f. Gompers, et al. 2005 , Sørensen 2007 ), scholars may benefit from clearly distinguishing between different roles and types of individuals. For example, our findings suggest that autonomy is an important factor not only for founders but also for entrepreneurial employees. Thus, providing high levels of autonomy may allow startups to attract human capital, perhaps even at a lower wage than established firms offering less autonomy (see Stern 2004) . However,
given that firms tend to become more bureaucratic as they grow and age (Sørensen 2007) , joiners who were attracted to working in a startup precisely because of factors such as higher levels of autonomy may become less satisfied with their jobs and seek out opportunities in newly emerging firms (Dobrev and Barnett 2005) .
Our findings also relate to a growing body of research on entrepreneurial spawning from small firms (Gompers, et al. 2005 , Sørensen 2007 , Elfenbein, et al. 2010 , which suggests that some individuals work in startups to learn how to be a founder and to search for opportunities for their own
venture. Although such individuals may seem like ideal employees given their interest in entrepreneurship, there is also considerable risk that they may leave to found their own company in order to live out their founder ambitions. Thus, startups may be better served by seeking to hire individuals who identify with the startup employee role but have little interest in starting their own company.
Our insights into the profiles of individuals with joiner intentions may prove useful for founders and startup managers looking to attract human capital, especially given the challenges startups face in hiring and retaining talented and skilled employees (Baron, et al. 2001 , Hsu 2009 . At the other extreme, entrepreneurial employees not interested in working in a startup may have a distaste for entrepreneurship, and as a consequence they may be less motivated and more likely to leave to pursue other employment opportunities. Moreover, while many entrepreneurial firms seek to hire highly skilled individuals, prospective employees with a distaste for entrepreneurship may require a wage premium to work in an employment setting that does not align with their career interest. Accordingly, hiring primarily for talent without consideration for individuals' career interests may increase the cost of recruiting and retaining human capital.
Our results also provide evidence that both individual preferences and contextual influences relate strongly with entrepreneurial interests, although the relationships are more nuanced than portrayed in prior work. In particular, whereas prior research has largely focused on individual characteristics or contextual factors in isolation, our results suggest that they may play different roles for different individuals and may even have important joint effects. As a consequence, empirical studies focusing on one set of factors while ignoring or controlling for the other are likely to provide an incomplete picture. For example, our results suggest that for many a desire to be a founder is based largely on innate preferences, but for others such a desire seems to emerge after discovering an opportunity, even in the absence of preferences for entrepreneurial job attributes. Even more importantly, our results suggest that moderate preferences and an entrepreneurial context jointly may be most conducive to the formation of an interest in working in a startup. To the extent that individuals have preferences for entrepreneurial job attributes such as freedom, risk, and commercialization but are not exposed to organizational or cultural influences that encourage entrepreneurial behaviors, the supply of entrepreneurial human capital may be constrained. Conversely, the culture of entrepreneurial regions such as Silicon Valley and Boston may highlight startups as a viable work setting and may thus raise the salience of latent joiner identities in those whose preferences for job attributes and work activities are aligned with entrepreneurship.
Our results may also inform efforts by educators and policy makers to increase the supply of entrepreneurial human capital or to increase academic entrepreneurship. In particular, the results suggest that simply changing entrepreneurial norms, exposing individuals to founder role models, or mandating entrepreneurship courses may not necessarily result in the desired outcomes, especially if directed at individuals who lack preferences for entrepreneurial job attributes. Rather, the most effective interventions may first provide more general and widespread information to raise awareness, followed by more targeted initiatives aimed at individuals who exhibit strong preferences for job attributes such as independence, risk, or technology commercialization.
Our findings suggest several areas for future research. First, longitudinal studies are needed to examine how founder and joiner interests translate into entrepreneurial activity. As alluded to in the introduction, studying ex ante interests separately from realized transition allows us to consider not only the match between interests and actions, but also the potential mismatch. For example, it will be interesting to study which individuals with a founder interest do not become founders and why.
Insights into this question may provide information on the obstacles that these individuals faced in efforts to implement their entrepreneurial plans. On the other hand, some individuals may become entrepreneurs even though they have little genuine interest in entrepreneurship. This may be due in part to a lack of career alternatives, but perhaps also because they discover opportunities that are simply too good to pass up. We suspect that the degree to which founders have a long-standing in- Founder(interest Likely(to(start(own(company((4(or(5(on(58point(scale) Category(1 0.11 n.a. n.a. n.a. Joiner (interest Attracted(to(working(in(startup((4(or(5(on(58point(scale), (but(unlikely(to(start(own( company Category(2 0.46 n.a. n.a. n.a. Not(attracted(to(working(in(startup; (attracted(to(career(in(academia Category(3 0.31 n.a. n.a. n.a.
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